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npHBe^eHbi pe3yjibTaTbi aHaJiH3a 4)0C(})0JiHnHU0B (OJI) h hx xcupHOKucuoTHoro cocTaBa (^KK), 
couepxcaiuuxcfl b KpoBH OBeu, HHBa3HpoBaHHbix HeMaTo^aMH Dictyocaulus filaria. rioKa3aHbi 
3HaHHTeJibHoe yBejiHueHue coaepxcaHHa npoayKTa aerpauauHH (})oc(})aTHUHjixojiHHa (JIOX), apaxu- 
Uohoboh khcjiotbi h CHHxceHue uoK03oreiccaeHOBOH KHCJiOTbi b OJI KpoBH 3apaxceHHbix OBeu. 3th 
H3MeHeHH5i CBHueTejibCTByiOT o CTpyKTypHO-(})yHKUHOHajibHbix HapymeHHHx KJieTOHHbix MeM6paH npn 
UHKTHOKayjie3e xchbothbix. MacuiTa6 othx HapymeHHH npeunaraeTca paccMaTpHBaTb xa k MeTa6ojiu- 
HeCKHH KpHTepHH &H5I OUeHKH B3aHMOOTHOLUeHHH B CHCTeMe «napa3HT-X035IHH». 


lloceJieHHe napa3HTOB b xo3HHHe Hapauy co cneuH^uHHbiMH MecTHbiMH TicaHeBbiMH 
peaKUHflMH BbI3bIBaeT H3MCHeHH5I B o6lUHX cf)H3HOJIOrHHeCKHX H GHOXHMHHeCKHX peaKUHHX 
X03HHHa. OuHHM H3 KpHTepHeB OUCHKH B3aHMOUeHCTBH5! B napa3HT0-X035IHHH0H CHCTeMe 
MOryT CJiy>KHTb MOUH(})HKaUHH (})OC4)OJIHnHUHOrO (OJI) H XCHpHOKHCJIOTHOrO (2KK) COCTa- 
bob xo3aHHa, nocKOJibKy h OJI b uejiOM, h 2KK nyTKO pearnpyioT Ha auanTaunio opraHH3Ma 
k MeHaiomeHca cpeue oOnTaHHa (Kpenc, 1981). 

HacToamee nccjieuoBaHHe nocBflineHO H3yueHHK) H3MeHeHHH OJI h 2KK cocTaBOB 
KpoBH OBeu npn 3apa>xeHHH HeMamnaMH Dictyocaulus ( D .) filaria , nocejunomHMHCfl b 
npocBeTe ubixaTejibHbix nyTen. 


MATEPHAJI H METO^bl 

KpoBb 3uopoBbix h HHBa3HpoBaHHbix HeMaTOuaMH D. filaria OBeu nojiynajiu bo BpeMfl 
3a6oa XCHBOTHbIX Ha TaiHKeHTCKOM MHCOKOMGHHaTe. 3KCTpaKUHK) JIHnHUOB H3 KpOBH 

ocymecTBjifljiH no Oojibuy (Folch e. a., 1957). Pa3uejieHHe OJI Ha HHUHBHuyajibHbie 

4)paKUHH npOBOUHJIH MeTOUOM TOHKOCJIOHHOH XpOMaTOTpac}3HH Ha CHJIHKareJie B CHCTeMe 
pacTBOpHTeueu xjiopoc{x)pM—MeTaHOJi— 28 %-hmh aMMHax (cooTHomeHue no oO^eMy 
13:7:1) (XpoMaTorpacf)H5i..., 1986). KojiHHecTBeHHoe couepxcaHne oxuejibHbix cj)paKUHH 
OJI oueHHBajin no MeTOuy BacbKOBCKoro h up. (Vaskovsky e. a., 1975) no KOHueHTpaunn 
cj)occj)opa B cH^Tbix c njiacTHHOK 30Hax n^TeH h Bbipaacajin b npoueHTax ot cyMMbi Bcex 
(j)paKUHH OJI. 

onpeuejieHHH cocTaBa c}3paKUHH >KK cjDoccjxxnHnHUbi nouBeprajm MeTHjinpOBaHHK) 
b TeneHne 25— 30 mhh MeTaHOJiOM, couepxcamHM 1 %-Hyio cepHyio KncjiOTy npn 80°. 
CyMMy MeTHjiOBbix 3cj)HpoB 2KK c})occ})OJiHnHuoB aHajiH3HpoBajin Ha xpoMaTorpa^e 
JIXM-80. HueHTH(|)HKaUHK) CjDpaKUHH OJI H HX 2KK npOBOUHJIH C HCn0Jlb30BaHHeM 
CTaHUapTOB MeTOUOM UOOaBKH HHUHBHUyanbHbIX 2KK H CpaBHeHHeM C UaHHbIMH, HMeiOLUH- 
mhca b jiHTepaType (JIaHKHH, CauoBHHKOBa, 1971; Hbkob, 1982). 
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PE3YJItTATbI II OECYHCUEHHE 


Pe3yjibTaTbi cpaBHHTejibHoro H3yneHHfl cocTaBa OJI kpobh 3uopoBbix h 3apaxceHHbix 
HeMaTO^aMH D. filaria OBeu npeucTaBjieHbi b Ta6u. 1. OcHOBHyio Maccy OJI kpobh 
3UOpOBbIX OBeu COCTaBJlfleT (J)OCC})aTHUHJIXOJlHH, UOJI5I KOTOpOrO UOXOUHT JX o 60 %.* Ouhoh 
H 3 rjiaBHbix (})paKUHH (Jjocc^ojiHnHuoB b cocTaBe TKaHen OoubiuHHCTBa 6ecno3BOHOHHbix h 
n03B0H0HHbIX XCHBOTHbIX 5IBJI5ICTC5I <})OC(})aTHUHJI3TaHOJiaMHH, COUepXtaHHe KOTOpOrO KO- 

jie6jieTC5i b npeueuax 16 — 30%, a b HexoTopbix cjiynaflx h npeBbimaeT 3 th 3HaneHH5i 
(Kpenc, 1981). ComacHO HauiHM uaHHbiM, ero couepxcaHne b kpobh OBeu cocTaBjiaeT 
22%. CyMMapHO Ha (J)OCC{)aTHUHJlXOJlHH H (})OCC}3aTHUHJI3TaHOJiaMHH npHXOUHTCil 82.7% 
ot o6mero KOunnecTBa OJI. 

06mee couepxcaHne ocTaubHbix HueHTHcJmuHpoBaHHbix OJI: KapuHOJinnHHa, cc^hhto- 
MHejlHHa, (})OC(})aTHUHJlCepHHa H JIH30C}X)pM (})OC(|)aTHUHJIXOJIHHa H (f)OC(})aTHUHJ13TaHOJia- 
MHHa He npeBbimaeT 13.3 %, hto comacyeTca c uaHHbiMH no upyrHM no3BOHOHHbiM 
XCHBOTHbIM (KOTbIK, 5ICHOHeK, 1980; A3H30B H JX p., 1996). O0C(J)aTHUHJlHH03HT H (}X)C(})a- 
THUHaa KHCJlOTa B KpOBH OBeu npHCyTCTByiOT B CJieUOBbIX KOJIHHeCTBaX (MeHee 0.5 %). 
HanGonee xapaKTepHbiM noKa3aTeueM cocTaBa OJI kpobh xchbothhx CHHTaeTca OTHOine- 
HHe aMHHcouepxcamnx (cf)occ})aTHUHJi3TaHOJiaMHH, (Jxx^aTHUHJicepHH, jiH3oc})opMa (})oc(})a- 
THUHJ13TaHOJiaMHHa) K XOJIHHCOUepXCaiUHM (4)OC(J)aTHUHJIXOJIHH, C(j)HHrOMHeJIHH, JlH30(|)0p- 
Ma (^OCC^aTHUHJlXOJlHHa). JJjiH KpOBH 3UOpOBbIX OBeu 3TO OTHOUieHHe paBHO 0.4. 

B KpOBH HHBa3HpOBaHHbIX HeMaTOUaMH XCHBOTHbIX oOHapyXCCHO H3MeHeHHe KOJlHHeCT- 
BeHHoro couepxcaHH5i HHunBHuyajibHbix c})paKUHH OJI. CouepxcaHHe KapunouHnHHa noBbi- 
maeTCfl b 1.9, (|)oc(f)aTHUH.ncepHHa — b 1.4 pa3a no cpaBHeHHio co 3uopoBbiMH xchbothm- 
mh. B to xce BpeMa uojiji (J)oc(j3aTHUHjixojiHHa cHHXcaeTCH b 1.2 pa3a. CyiuecTBeHHO, b 
3.4 pa3a B03pacTaeT KOJinnecTBO npouyKTa uerpauaunn (jiH30(})opMbi) (})oc(})aTHUHjixojiHHa. 
IIocjieuHee H3MeHeHne Ha cjxme CHHxceHHa KOJinnecTBa c})oc(})aTHUHJixojiHHa CBnueTeub- 
CTByeT 06 aKTHBnpoBaHHH cf)occ}x)jiHna3bi A 2 nou bjihahhcm HHBa3HH. PteBecTHO, hto b 
HopMe 3HuoreHHbie (})occ})OjiHna3bi MeMOpaH ynacTByioT b npouecce auanTaunn opraHH3Ma 
K H3MeHflK)LUHMCfl BHeiHHHM yCJIOBHflM, a npH naTOJlOTHH H CTpeCCOpHbIX B03UeHCTBH5IX 
cnoco6cTByioT o6pa30BaHHio «CKpbiTbix» noBpexueHHH MeMOpaH (AjiMaTOB, 1993). Bbi- 
coKoe couepxcaHHe npouyKTOB uerpauaunn c}x)cc})aTHUHJixo.nHHa b cocTaBe OJI ABjmeTCfl 
OUHHM H3 (})aKTOpOB, BbI3bIBaK)LUHX nOUaBJieHHe Cj)OCCj)OpHJIHpOBaHHH, HHm6HpOBaHH5I 
MeM6paHO-CBfl3aHHbix (J)epMeHTOB h HapymeHne CTpyKTypHon uenocTHOCTH MeM6paH 
(AxceHOBa h up., 1989; Sigurol e. a., 1989). B MeHbinen CTeneHH 3aTparnBaeTC5i 
couepxcaHne Taxnx OJI, xax cc})HHroMHe.nHH, h npouyKTOB uerpauaunn 4)occf)aTHUHji3Ta- 
HOJiaMHHa. CxouHaa KapTHHa 6biua BbiflBjieHa CnuopoBbiM h up. (1989) npn H3yHeHnn 
reubMHHTOB pbi6. OTHomeHue aMHHCOuepxcaiunx h xonnHCOuepataiunx OJI b kpobh OBeu 
b nepHOu 3apaxceHH^ cocTaBnaeT 0.6, hto 3aMeTHO npeBbimaeT aHanornHHbin noxa3aTeub 
y 3uopoBbix oco6en. 

TaKHM o6pa30M, 3apaxceHne OBeu D. filaria Bbi3biBaeT cymecTBeHHbie H3MeHeHH5i b 
KOUHHeCTBeHHOM COUepXtaHHH OTUeUbHbIX CjDpaKUHH OJI, HTO, B CBOK) OHepeUb, MOXCeT 
npHBecTH k HapymeHHK) jinnnu-OeuKOBbix B3anMOOTHOineHHH b pe3yubTaTe H3MeHeHH5i 
OTHOCHTeubHoro couepxcaHHH aMHH- n xouHHeouepxcaulHX OJI h noBpexcueHHio CTpyKTyp- 
hoh ueuocTHOCTH MeM6paH npn yBeunneHnn KOunnecTBa uH3aTOB OJI b kpobh. 

Pe3yubTaTbi aHaun3a xcnpHOKncuoTHoro cocTaBa OJI kpobh 3uopoBbix h 3apaxceHHbix 
D. filaria xchbothwx mctouom ra3oxcnuKOCTHOH xpoMaTorpac})HH npeucTaBueHbi b Ta6u. 2. 

Bcero b OJI kpobh OBeu HaMH 6biuo nucHTncJ)HUHpoBaHO 13 ^.K. Y 3uopoBbix 

XCHBOTHbIX OCHOBHbie (})paKUHH npeUCTaBUCHbl MHpHCTHHOBOH, OUeHHOBOH, CTeapH- 

HOBOH H apaXHUOHOBOH KHCUOTaMH. Ha HX UOJIK) npHXOUHTCfl 78.6 % OT CyMMbI Bcex 
XCHpHbIX KHCJIOT (})OC(})OUHnHUOB. 

XHpHOKHCUOTHblH COCTaB OJI TKaHeH 6bIU H3yHeH y pa3HbIX 6eCn03B0H0HHbIX H 
n03BOHOHHbIX XCHBOTHbIX (OlIMaTOBa H UP-, 1995; OHMaTOB H up., 1996). no HaiilHM 


* 3uecb h uajiee npHBouHTca npoueHT ot cyMMapHoro couepxaHHa <J)oc<j)OJiHnHaoB. 
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TABJ1HUA 1 

M3MeHeHHe cociaBa (})0C(|)0JiHnH£0B KpoBH OBeu npn 3apaxeHHH HeMaToaaMH 
Dictyocaulus fllaria (% cyMMbi OJ1, x ± S-) 

Table 1. Changes of phospholipid content in blood of sheep infected 
with the nematode Dictyocaulus fllaria 


KpoBb OBeu 

OoaJxwiHniuiHafl (JjpaKuna 



He3apaxeHHbix 

3apaaceHHbix 

O0C(j)aTHJtHJlX0JIHH 

60 ± 1.6 

49.2 ± 1.1 

O0C4)aTHJIH^3TaH0JiaMHH 

22.7 ± 1.2 

24.2 ±0.9 

KapjtHOJinnHH 

3.2 ±0.4 

6.1 ±0.7 

C(|)HHrOMHe;iHH 

3.1 ±0.3 

3.7 ±0.4 

Ooc^amaHJicepHH 

5.2 ±0.6 

7.4 ±0.6 

OoC(j)aTHJIHJlHH03HT 

C;ie,ubi 

Cjie^bi 

OoC^aTH^HaH KHCJlOTa 

» 

» 

JI H304)0c4)aTmtH^X0JIHH 

1 ±0.2 

3.7 ±0.4 

JlH304)0c4)aTmtHJI3TaH0JiaMHH 

0.8 ±0.3 

1 ± 0.5 

HeHJteHTH4)HUHpOBaHHbie (})OC(J)OJIHnH^bI 

3.8 ±0.6 

4.7 ±0.4 


npHMenaHHe. jloBepHTejibHbie HHTepBa^bi BbiHHCjuuiHCb npu ypoBHe BepoaTHocTM 0.05. 


TABJIHUA 2 

XHpHOKHCJioTHbin cocTaB o6luhx (j)oc(})OJiHnH^OB KpoBH 3^opoBbix h 3apaxceHHbix HeMamaaMH Dic- 
tyocaulus fllaria (x ± S- % ot cyMMbi Bcex >KK) 

Table 2. Fatty acid content of general phospholipids in blood of healthy sheep and ones infected 
with the nematode Dictyocaulus fllaria 


>KK 

He3apaxceHHbie 

3apaxceHHbie 

JlaypHHOBaH (12 : 0) 

1.3 ±0.3 

1.8 ±0.5 

MnpHCTO^eHHOBaH (14 : 1) 

1.8 ± 0.1 

1.4 ±0.3 

MnpHCTHHOBaH (14 : 0) 

23.6 ±0.8 

19.6 ±0.9 

najibMHTOo;ieHHOBafl (16 : 1) 

1.2 ± 0.2 

1 ±0.4 

ria;ibMHTHHOBafl (16 : 0) 

1.4 ± 0.4 

1.2 ±0.2 

JlHHOJieBaH (18 : 2) 

0.4 ±0.4 

0.2 ±0.2 

OjienHOBafl (18 : 1) 

29.2 ±0.8 

25 ±0.7 

CreapHHOBafl (18 : 0) 

18.3 ± 0.6 

18.9 ±0.4 

HoHaaeueHOBafl (19 : 1) 

1.4 ± 0.5 

1.1 ± 0.2 

HoHajteKaHOBaH (19 : 0) 

1.4 ±0.4 

0.9 ±0.1 

ApaxmtoHOBafl (20 :4) 

7.5 ±0.2 

14.8 ±0.5 

,HoK03aTeTpaeHOBa5i (22 : 4) 

3.9 ±0.7 

8.2 ±0.6 

,HoK03areKcaeHOBa5i (22 : 6) 

6 ±0.3 

3.5 ±0.4 

HeHaeHTH(|>HijHpoBaHHbie OJI 

3.6 ±0.6 

3.2 ±0.2 

HacbimeHHbie >KK 

46 ± 0.6 

42.4 ±0.9 

HeHacbimeHHbie >KK 

51.4 ± 0.8 

55.2 ±0.7 


npHMenaHHe. IlepBaa uu(})pa nocae Ha3BaHHa KucjiOTbi 03HanaeT hhcjio aTOMOB yniepoaa b yrjieBoaopoaHOH 
ueriH, BTopaa — hhcjio aBOHHbix CBfl3eu. 
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flaHHbiM, y 3AopoBbix OBeu npeBaunpyeT hhcjio HeHacbimeHHbix CBfl3en. B cocTaBe 2KK 
npeoOjiauaiOT ojieHHOBaa, apaxnuoHOBaa h uoxo3arexcaeHOBafl KncjiOTbi, Ha KOTopbie b 
o6meM npnxouHTCfl 42 % ot cyMMbi Bcex HeHacbimeHHbix 2KK. H3bcctho, hto cocTaB 
2KK CTpyKTypHbix OJI b 3HaHHTeubHOH cTeneHH onpeuejiaeT (JjyHXUHOHaubHbie CBOHCTBa 
MeM6paH, jxnn KOTopbix xapaxTepHO 6ojiee BbicoKoe couepxcaHHe nojiHHeHacbimeHHbix 2KK 
(CnuopoB h up., 1989). Cpeun nouHHeHacbuueHHbix >KK xpoBH 3uopoBbix xchbothmx b 
6ojibuiOM KOJinnecTBe o6HapyxcHBaiOTC5i apaxHflOHOBaa h uoxo3arexcaeHOBafl khchotw 
(20 : 4 h 22 : 6), a cyMMa Bcex nojiHHeHacbimeHHbix }KK cocTaBjiaeT 6ojiee 38 % (Ta6ji. 2). 

HacbimeHHbie 2KK npeucTaBueHbi b ochobhom mhphcthhoboh h cTeapHHOBOH khcjio- 
TaMH, Ha uojiio KOTopbix cyMMapHO npHxoflHTCfl 91 % ot o6mero KOJinnecTBa HacbiiueHHbix 
XCHpHbIX KHCJIOT. OTHOIIieHHe HeHaCblLUCHHblX XK (J)OC(J)OJIHnHAOB K HaCbimeHHbIM B 
KpOBH 3£OpOBbIX OBCU COCTaBJIfleT 1.1. 

Y OBeu, 3apaxceHHbix D. filaria , xanecTBeHHbiH cocTaB >KK (J)oc(J)ojihhhuob xpoBH He 
OTJIHHaeTCfl OT TaKOBOTO y 3UOpOBbIX XCHBOTHbIX, HO HMeiOT MeCTO OTHeTJIHBO BbipaXCeHHbie 
H3MeHeHH5i b KOjiHHecTBeHHOM couepxcaHHH OTueubHbix xcnpHbix khcjiot. npexcue Bcero 
3TO OTHOCHTC5I K MHpHCTHHOBOH, OJieHHOBOH, apaXHUOHOBOH, U0K03aTeTpaeH0B0H H 
U0K03areKcaeH0B0H KHCjiOTaM, npnneM 3aTparHBaiomHe hx H3MeHeHH5i B3aHM03aBHCHMbi. 

B nacTHOCTH, couepxcaHHe mhphcthhoboh KncjiOTbi yMeHbuiaeTca b 1.2, ojichhoboh b 
1.1 h u0K03areKcaeH0B0H b 1.7 pa3a. B to xce BpeMfl couepxcaHHe caMbix 3HaHHTejibHbix 
cJjpaKUHH 2KK — apaxHUOHOBOH h u0K03aTeTpaeH0B0H yBejiHHHBaeTca b 1.9 h 2.1 pa3a 
COOTBeTCTBeHHO. CjieuyeT OTMeTHTb, HTO B OCHOBHOM H3MeHCHHflM nOUBepraiOT nOJIHHe- 
HacbiLueHHbie UJiHHHOuenoneHHbie M. CouepxcaHHe xopOTxouenoHeHHbix 2KK, xax 
HacbiiueHHbix, Tax h HeHacbiiueHHbix, npaxTHHecxH ocTaeTCM HeH3MeHHbiM. 

B CBoe BpeM5i Gbuio noxa3aHO Ojioxnpyiomee uencTBHe apaxnuoHOBOH KncjiOTbi Ha 
npoHHuaeMOCTb MexcxjieTOHHbix xoHTaxTOB (Xiojibuep h up., 1994). B ocHOBe stoto 
cJjeHOMeHa, bo3moxcho, jiexcHT np^Moe B3aHMOuencTBHe apaxnuoHOBOH KncjiOTbi c xoHTaxT- 
hmmh xaHajiaMH xjieTox. ripeunojiaraeTca, hto pocT KOHueHTpaunn apaxnuoHOBOH khc- 
JlOTbl BbI3bIBaeT CHHXCeHHe BHyTpHKJieTOHHOTO pH H nOBbimeHHe KOHUeHTpaUHH HOHOB 
xajibUH5i. OuHOBpeMeHHO yraeTaeTCH MexcuHTonjia3MaTHHecxHH o6mch HH3XOMOJiexyjmp- 
HblX BemeCTB (HOHOB, MeTaOoJIHTOB) Mexcuy KOHTaKTHpyiOmHMH KJieTKaMH, HTO B CBOK) 
onepeub moxcct paccMaTpHBaTbca xax noTeHunajibHoe HapymeHHe MexaHH3Ma perynauHH 
KOHTaKTHOH npOHHUaeMOCTH KJieTOK. 

H3 Bcero OoraToro HaOopa >KK uoxo3arexcaeHOBa5i uaBHo npHBJiexajia x ce6e BHHMaHHe 
HccjieuoBaTejien, nocxojibxy OHa couepxcHTcn b uoctbtohho OojibiHHx xojiHnecTBax b 
Jinnnuax aKTHBHOnOUBHXCHbIX XCHBOTHbIX, Beuymnx aKTHBHblH o6pa3 XCH3HH, o6jiauaK)IUHX 
BbicoxHM ypoBHeM MeTa6ojiH3Ma (3a6ejiHHCKHH h up., 1995). B cba3h c 3thm OHa 6biua 
Ha3BaHa «khcuotoh auanTauHH». 06meH3BecTHO, hto cjjepMeHTbi, BCTpoeHHbie b unnHUHbiH 
MaTpHKC, HaXOUflTCfl B JIHnHUHOM OKpyXCeHHH, OTUHHHOM no COCTaBy OT upyrnx oOuaCTeii 
MeMOpaHbi. 3HaHHTejibHyio nacTb 2KK uaHHbix ynacTKOB cocTaBjiaiOT nojiHHeHacbiiueHHbie 
KHcuoTbi, b nacTHOCTH uoxo3arexcaeHOBafl (3a6ejiHHCKHH h up., 1995). no-BHUHMOMy, 
CHHXCeHHe KOHUeHTpaUHH U0K03areKCaeH0B0H XHCUOTbl MOXCeT CyiUeCTBeHHO H3MeHHTb 
axTHBHOCTb MeM6paHOCB5i3aHHbix cjjepMeHTOB. Moxcho npeunojiaraTb, hto onncaHHbie 
Bbirne H3MeHeHH5i oxa3biBaiOT OTpnuaTejibHoe BjiHHHHe Ha )KH3HeHHO BaxcHbie cJjyHKUHH 
KpOBH H OpraHH3Ma B ueUOM. 
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PHOSPHOLIPIDS AND FATTY ACID CONTENT IN THE BLOOD 
OF SHEEP INFECTED WITH THE NEMATODES DICTYOCAULUS FILARIA 

A. E. Kuchbaev, G. M. Bastarbekova 
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SUMMARY 

The results of analysis of phospholipids (PL) and fatty acid content in the blood of sheep infected 
with the nematodes Dictyocaulus filaria are displayed. A significant increase of lysophosphatidyl- 
choline and arachidonic acid as well as a decrease of docozagexaenic acid in PL of infected sheep 
have been recorded. That points out to structural and functional disorders of cellular membranes 
during the infection. These disorder could be used as a metabolic criterion to estimate the relationships 
within the host-parasite system examined. 
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